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I — LOAD 

2S...PFC PART CONTROL CIRCUIT 

15 DC/DC PART CONTROL CIRCUIT 

30 ..OUTPUT VOLTAGE DETERMINING CIRCUIT 



40...LOAD STATE DETERMINING CIRCUIT 



(57) Abstract: On and off operations of an NMOS (22) cause a DC voltage (Eo) to be charged into a capacitor (24) and also cause a 

1-4 DC output voltage (V 0 ), which is to be supplied to a load (L) by a DC/DC converting circuit (30), to be charged into a capacitor (34). 
A load state determining circuit (40) determines whether the load (L) is in a light load state or a non-light load state, and outputs a 
signal (S40) as a determination signal. When the load state determining circuit (40) outputs a signal of "L" (S41) as a signal indicating 
that the load (L) is in the light load state, a time period setting circuit (41) outputs a signal of "L M (S41) after a predetermined time 
period elapses. A PFC on/off switch circuit (42) receives the signal of "L" (S41) to output a control signal of "L M (S25) to a power 
^ factor improving circuit (20). Accordingly, if the load (L) gets into the light load state, the operation of the power factor improving 
If) circuit (20) stops after the predetermined time period elapses. 

^(57)^:NMOS(22)3b^>. t7f4Ct^ ItSMff Eo*<=> >*(24)lC*-«**l. DC/DC&&[sl8&(30)A<m 

o ^Lictt«&-rsii35ai*siEv 0 $zi>7 f >-9-(34)ic3tm-r*o m^«sieitti5]»(40)ii, t^L^et^tt®^*« 
SMttttftttwHu mnm*}t Lr«^(S40)^ai*-r4o nffivtm&aisimtoytf* stwstfc^ct^ 

" rti^irLT -L'<Bti^(S4l)£tt*-r£i:. ffinBEBIB(4i)M:, **>mZtitzWME&*lz % "L M (D<§^(S4l) 
O *U*t-4o PFC 



wo5oo4/o59822 ai i inn iDiuii d uidi DID ni ii lilrni id iini ii inn 11 mil i mi nn du 110 



(84) fifem (&&): a — (AT, BE, BG.CH.CY, 

CZ, DE, DK, EE, ES, FT, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PT, RO, SE, SU SK, TR). 



*>^-7«J^ElK(42)l*. "L"<DfI#(S41)6<tt$&*^Ts "L"(D«ltai^(S25)$**akS0K(2O)lcai*-rSo tto 
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jjMfcWttf ibfhtct)^^cW^\^ (Power Factor Improvement Circuit) t) 

15 ;ft^gfc#lH]g&te, 3^/V3^ Nft^/HMOSFET (KT, NMO S t 
^afeSHUfc-CW:, P F C£Bf|i!l$PI!Ii&7 (Dmj3-rZ>Ufflm-%rK ioTNMO S 

20 ^«gfg^. ^s^iii^2^^^t-sMftmi£^^ja:ri±;^!j-r6o ^^^^^ 

D C/DCg&lEli&tt* f7V^8^ NMOS9£ N ^t^KlOi:, =» 
yfyflli:, DC/D c^rfrJH®^ 1 2 i % m^j«JE^WHli^ 1 3 t Srix. 

25 TV^„ 

DC/D-C*BHWIWaj|l 2^m^-^i*> NMOS 9<Dff— V t&ffi£tlX^Z> 0 
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r©7^fyfy^tlgfli^ £ £ffi:tfcffi*ftffi®8&"l 4 PFCt 

^^•7^0^llHlg&l 5 b&\ WiihtlX^^o A^ffi^ffiUJS&l 4fci, DC/D 

F CgB$lJ#PII]i&7 b<Dm\Z.P FC^-^^-^-^OmUlS&l 5 3Sga#£;ft-CV^o pf 
5 C^^ijU&Oj&l 5te, PFCi»J^|I]J&7&&lb£i2:S/K #Jh£i3:5t> 

NMOS4^ty, %-y1rZ>o NMos4^tyifct#(i:, =*^/v3fc: 

5/^V^m^^^ttT^^/V^-^^^tb5o NMO S Aft*? VfcMffl 

— DC/DCMJ#P[I1!&1 2^NMOS 9<7>y — f K J 3-%.Z>ffl$lfm-&\Z-£. 

15 J9>& h 8 ©-|feti8 a IC*^ >y^^^«?5fD^^tb-C^^/V^ — 

HS„ NMOS9^^-7Lfcitfc s ^©x^/V^^^t-Kl O^Lt 
ayfyfl l |c^t^ti5„ ayfyfi l Mte N 1 6 i^B-t % feitXD 

j|12lt m^«H^WlH]^ 1 3 ^b^X.b^fcmjE{f-^^S^#> NMO S 9 

25 ^m^i-So 

&mwmm'kffi-e&>5zb*7F'fk%i l zn, PFc^-^^-^^omiHi^i 
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?8- 1 1 1 9 7 5^M#li) o 
15 -Y— b "CfeSo 

mio&mMi>, At 1 6os*«^w<^f i 6asev^#K:ra\ Ati 6 
25 -©#s 1 4*m±-rz> 0 "l" <om-%-s 1 4&m*ki,x^z>nfflfcte. pfc^ 

^*-7m&®&l 5^£9> PFCMJ#HI^7^bNMOS4(!:^i5$IJWf 
"L" fcJB.3£*.*l*v ^^9Sc#Il]i^^^-lti-5o IP - ^ NMOS4©^*/f 
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3^^>-^6 03te««JEEo^^^_h#-t-^^-T?^, Iftf B#£0 t 4tMl 6 

=» i^X^f" 6 (D^mmjEE o^S, t,3&tf»!IW t 1 2 ~ t 1 3 , t 1 5 ~ t 

1 6, t 1 7 ~ t 1 8^^^i~§ 0 mjEffiEa [V] S:DC/D C^^mS&d s til^3 
«JBEVo*7-^K:«i**r&fc»©*ffilRifi5>5l<i:*£Ei:r«i:s »Wtl2-tl3, 
15 t 1 5 ~ t 1 6 , tl7~tl8 Kl&l^T, =* i/"^^^ 6 ©MIJIEo^, r. <£> 
^5««JEiit:E2 [V] S:Tia9 % DC/DC^mmS^<^tti^«;ffif*. 4&T (f-fy 

SIJj^tLT^mm^ (2 4, 5 4) £3femi-5?5mg|5 (2 0, 5 0) 

mw.ftn.m* (24, 5 4) ©mi <Dmm&mKm'3^x$&2<Dw.ffim&.&£. 

25 /&U> &jfcLfc&2<0|itSfc*J£*:Aflf (D ^RlJn-rSiiCJteSJBE^flJ (3 0, 
60) ^ 

ftMBftttft (2 0, 5 0) Sr^StJi-St fulBff «EmjBE^Bfe«K ( 3 0 , 

6 0) a5fu!BS&2 <&ff$ft«jB=*rr?ini-5flrflB*flf (L) o««^ttA«r«tt**5 
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trm, mm^m^ (20, 50) (Dmuftmm* (24, 54) -<d^b»#& 

Wlt£ J &ZW}fc®m : & (4 0, 4 1, 4 2, 7 0, 7 1, 7 2, 8 0, 9 0, .1 
0 0) t, %ffix.tc s 

5 zb&%f'&t~r% 0 

j&W}£*lXftmm* (2 4, 5 4) &3fctt-r&?5«£B (2 0, 5 0) 

saia^mm-?- (24, 5 4) <o%\ <DW.ffimmKm-3^xm2<DWiun&.*tk 
io ^ufc^2on:^@ffi«rA# (l) ^f$;&nt-5iM«J££j&giJ (30, 

tmmi-tcbziz., mmftmi® (20, 50) ^im^^^s*^? 0 ^ 

15 £{ix.fc N • 
20 

25 m5^ N Eii^Dc/Dc^miii^s o(Dmt}n,j±<DW:n*®.w~tz>fcfr<D? 



WO 2004/059822 ^PtT/JP2003/0 15739 

6 

cm i (ommnm) 

io aMswosn <Dmnj&mfc&%x4 y^z/t?nMmw.\n., eu^i-j:?^, 

t>m?kWm&2 0 DC/DCtW3 0 ^#^^WIU^4 Oi, » 
iHjt£:^[H]j&4 1 PFCtyt7|0t@?|4 2tl:ii, tJllE^Wff V o 

15 o ^JMmffi£:i=P#n-r3o 

^^gfe#[US§2 Ote, Mitife^ 3-f/V2U, NMOS 2 2 £ , '^4 

20 3-T/V2 1 ffitt, ^^S^IU!^ 2 OjE^^^^c$tb> =t^/V2. 1 

yf^^K'feSNMOS 2 20 K l/-f ^ £ tf— K2 3©7;-Ki: 
^^^^TVn^o NMOS2 2©y^lt ^mmM^2 (D&mfc&ffiiZ ft 
TV^o ^t-K2 3C>&y-Kli, ^E«i^i:tT(03y7 J yt2 4ro-* 
o«;fl^^£*L, ny7 f yt2 4©ft*©II«, ^S^HIB& 2 <ofri&\z.& 

25 ^£tT,TV^6 0 

p f c^mmmWt2 5 r±, nmo s 2 2 i^jiiits 2 5 stmlt, Jim®. 

m®&2 5 a &4ix.-tV^o ^ l/?mffl®&2 5 a te, NMOS2 2l« 
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NMOS 2 2fi, PFCgP$IJ^H1^2 5 ^ b ffl^3 $ frfcf&jWi^ S 25©^ 
frtffeU^/V "H" £1^5) KftSfc^U tew*/*' (£*T> " L " 

5 £V^) HlJ&S NMOS 2 2^ty, t7f5h #*&#|eIB&2 

^gfe#ms&2 oiaoT^t$ti5$ti^tfe5, 3^x^17-2 4(o^b««be 

10 nyfyt2 4©j(EIlffEolt KtfJIR 

15 DC/DC^I0S&3O«, ^^#H1^2 0 ©Hi^tJEEotrlff^LT, 
il©«JBESr^#LmPPini-Sfe86^IelK-C*)5o DC/DCf iH1^3 Oft, P 
WM (Pulse Width Modulation) fMKli?), £WL K^jtel-SWESr^jS-fbS 

DC/DCf^0l8S3O}i, b?>'^31i:', NMOS 3 2 
K3 3i, 3yfyt3 4i:., D C/D C»J$PH]S& 3 5 £ % ffi;>3«JE^ffi|H]!& 

20 3 6 t ifttV^. 

f7y^3lli, Sv^®^^ 5— #*&3 1 a tz^i3 lbi§:f 
U -^#iH3 1 a ^^^#IDSS2 0©*Vtf— K2 3<Z>#y- 

^^•r^f-2 4^— ;fr<^®^£^^^^^^£*t"CV^o 

b7V73 1 ^C#^3 1 a tfJfl&Jfl&fctt, NMO S32©KM VflSgMfc* 

25 ttTv^So NM0S3 2©y-^a, 3yfyf2 4oi^©iiicii^t 
$tt-cv>5„ 3Vf>t3 4oMo» 3tl3ib©«i:*Hii 
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h7y^3 1(0-^3^3 1 a £ - fcHM 3 1 b =x>f f >^2 
4©^S«*JBEEo*s> fbf£fcjfcIlfc*MffifcfcoTfc % DC/DC**®* 3 0 

NMO S3 2lt Nft^/UMO SFET^b^S^'f y^V^*^"?*) 9 s 
NMOS 3 2 (Off — H*> D C/D C{M$PIIM& 3 5 (O mjdffi* tttt £ tbT V> 

10 5o 

DC/DCgflf|!IJ#PlE]i&3 5 DC/DCfIlH]l|3 0 £ P WMftt]HSPi-£ fcfc 

■i-|Sfe«U3 5 ate, ffi#SJBEtfeffl|Hlli&3 6 ^ b W^J $ tbfcff W</Wcg^V> 
tfa- T^^Jt (duty ratio) Srtg^U, £ <D? ^ w JtSrK^U/tffilftlflJ # 

S8IWfc*t1-5 "H° SSm<DJtt?fc5o DC/DC*Pffi!l1»iaB&3 5tt. ffiOHPte#3B 
^«P3 5 adS^Ufc^ffi-^S 3 5&NMOS 3 2^Mt5, NMOS 3 2 
te, DO/DCgBf|§iJ$llH]i&3 5©ffi;&-*-51W»«*S 3 5d* "H!^5ttyU 
f&JfiHf -9" S 3 5 1$ "L" ^^5i:t7t5„ 
20 ^t-K3 3fl, — #C3£$|3 1 b t£3§£Ufc«JE£g^1- 3 fcfetf)^ 

5 0 4fi, K3 3 ^bttJ^^ttfc^mjESrspmkUTit: 

3 4 ^^tui: ^ K 3 3 (D3> V— V b <D&t$&M>\z, ffl^l«BE^ 
25 3 6 J0*g^£;h,TV^ o 

ffl^ttJ£^WH11^3 6 fit, 2 tc^i-J: 5 W.Wfcmm£ftfct&tfZ3 

6 a, 3 6btf#j*^TV^S, «St 3 6 aO-i#3^^t3 4©-*Oi 
@£ #4 Or— K3 30* y— Kir^gHft/fefc^lfe**^ j&#L3 6 b (D—ffitf?? 
^KfcgM&SftTV^. 3&#C 3 6 a &tm£i 3 6 b <D&m&&* tH^ffiJE&Wm 
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&3 6©W*«S^^J&5, W^«JEtfeWiaji&3 6tt* *££l3 6 a fcjg&3 6bi 
^J;o-C^JBES*tfeE«EmHVo©^ffifi#S:. D C/D C*fPftO«HiIBS 3 5^m^ 

*Wf««*ffliei*4 o mmmfem®* 1 PFca-^^ismiiisM 2 

ifo <5 o 

xm+temmzft. dc/dc^^j#ih]i^3 5<ommm^±ns 5 

frfflWit #S 3 5 Sr5l#i-5„ 
15 ^#^ffi^WHIS&4 Ote, |£?!J©*g#L4 0 a&Tfl&irU 0 b fc, =»^x^4 
Oct, it$fe^4 Odh £$MK3gU Oet &#*."rv>s"„ JSiri 4 0 a © — 
DC/DC»J|a=P|e]8|3 5 <£tB;M^fcg^£*K }S#l4 0 b *l< 
-CV>S„ JgtfU 0 a hWiK<OA 0 b =^X^^4 0 c ©-#tf>* 

atit|fe^4 0 d ©A^Jift^ ( + ) fcfcl&SftSih/'rV^So = ^y*>-1?-4 0 c 

20 #<D«»^iBi£*L-rv^„ 

it^5^4 0 d^m^^A^J^^- (-) l-f*> S2Pffi?!S4 0 e &&ffi£frX^ Z> 0 

Jfc«E#4 0dHU A^jST? 1 ( + ) fcttil&StbSmjEfcA*** (-) 
25 tu5S^mk4 0 e ©mjBEi: ©Jt;«3femS:^i-f8#S 4 0 SrtH^fl8 : f»^e>W^*r 

A^^B 1 ( + ) KlH^£*i/5*ffitfHS< A^flS^ ( + ) fc^*^S«JBE 
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tilt, "L" OfttS 4 0^ffi|g^lHll^4 1 teatfrT*. 

AfL<OitlWt5tlJ#if S 3 5<D7 S ~-T>C Jfcte*:£ < 
5 £ 0 ^tf>fc&. Jfc$fc3£4 0 d£>A;«^ ( + ) ln^j(&S*t5«JE^±#i-«. A 
( + ) H:^fj|!&§tt6«JE*S*3P*aR4 0 e (D«JE^_htC>&5 h Jttfe^4 
Odtt, m^7«^d>b "H" ©ftS40^W*tS. |littitaiil^40lt 

MK&IHIB&4 1 mW*i-So 
10 m^WL%U&4 1 tt, A^«8tftttilHlK4 O^bAWL^^^f^St^ofc: 

»||KI1!K£|II&4 1 W\ W\ 3 fc^-fJ: 5 Kl, NMOS41a^ 3 ^t4 1 
15 b fc\ 5£®MU 1 c Va5yhM) #H]&&4 ldi:^ Hx.TV^ 0 

NMO S4 1ajj:, ^1X3^7^4 1 b £r#c®-r 5 fcfc.ON^^r ^/V-Si 
MOS FETtfeU, h\Z.&ffiW:mtkmm&4 0 d^Offi#S 4 0^«&£ 

*bS. NMO S 4 1 a © y — * Fi&ifcS ftX V^ c NMO S 4 1 a te, ^ffiJRIHI 
iWm^4 0^?)^M^ "H" ©filtS4 0^M^TtyU "L"<£> 
20 fi#S 4 0*S^fl&$*vT*7i-S. 

3yf^t4 1bH:, y b b !> #Hli&4 1 dUiMtSit©^^ 

^^-rSfcfecD^cO-efe 9 , NMOS41aOFW^, 3y7Vf41b© 

So 

25 )l«il4 1cli, = ^7*^f-4 1 b & 3fe fl^ 5 fcfcO V , 

if 4 1 b ©-^©liiNMO S 4 1 a ©y-^ <D&M&fc&eWi £ ttTV^ £ 0 

y h h y ^fHJj^4 1 d OA^C^^= a >'v ? ^1^4 1 bO-*©liCi 
JBfe$*i,-CV^3. f~ s; y h h V #Ie]S&4 1 d tt % 3yf^t4 lbO-*(7)tli 
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ZmtiTZo V» % v y ^ V #I§II&4 1 dtt, 2oG>BHfcVthl, Vtltf&^UT 
V><5. HflCVthltt, «JEVo^teV^*^iffe±*s«i:#^Jt«*t-5fc«>©W«[ 

*St?*>5. i*S4 0©W!5S "H" 2»b "L" fci^Lt, BffVc^igV^ 
5 a»fcflH*Vthl fc, W ^ft*OV» 5 y h h!) #[e]g&4 1 d tt, " 

L " <0-(E#S 4 1 Srffl^i-S, lfS4 0©V^ "L" d> "H" fcjg^b 
T N «JEVc#ffiV^j&>e>HfltVth2«ri©*.3 k N ^ 5/ h h y #®BS 4 1 d r±. 
"H" Oft-g-S 4 1 ^ffi^-TSo 
HflrVthlWu Hfl*Vth2.}: 9 ^i^<^S^tvS (Vthl>Vth2) o 2o©lf 
10 Vthl, Vth2&Z<D£ frZ Z- kte£*) , ^ a ^yfMJ«41d 

n y f 4 1 b wtf I i: tttt 4 1 c oigft^ i: tt, NMO 
S 4 1 a ft*? VXfrh, 3yfyf4 1 b <E>— j?<DmU<On&.&ffli$.Vthl&ffi 
15 ^.S^T'O^F^T^^felg^^tbfc^^k ft 5 £ 5 fcK^StbSo 

t)<Dl&M%}%zizm-3\,^Xmfe&fo. HJEJhl OOjusec-lOsec U 

20 P F C^-^^-^^miH1^4 2 tt, S3 |R) US & HI 0^4 1 frb "L" 0«*S4 1^ 
ttS^^tbfck >-^f|!tf#PlHl!l&2 5 a OffliftS 2 5 ONMO S22^ 

P F C^V^SOJfeHIBM 2 «U 124 m^i-«t 5 fc> PMOS42aSrfi5, 
PMOS42at4, Pf t^iMO SFETtfc^ Mc8JraR5£lIlli&4 
25 1 ©fl* -^-S 4 1 frAtJ^frZo PMOS42a©y-7|J, P F C§flrfii]$?[IIi& 2 
5©W^ffl^l^i$^ PMOS42aOKW^> Stt&<**L-CV^ 0 PM 
O S 4 2a ii, "L" <Dft#S 4 1 3&S^^btb5k^-Vi-So PMO S 

4 2 adS^-Vi-5k> P F C£Bri!J$¥m5& 2 5ffflM5MifS 2 5tt "L" 
UlftU, NMOS2 2ttt7U ^^3fe#Ei!l&2 O^ttf^tt^Jh-rSo 
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P FCtyt7DW4 2©PMO S 4 2 a ^^-^-efetl/^> P F Cg&faJ$P 
5 2 5 5: V^$iJ#mj^2 5 a^J&Ufc^SK: "H" , "L" 

$ijwt -§-.s 2 5 ^^^#mi^ 2 o ^w^-r^o 

^$^iHI^2 0 ; ONMOS2 2«:, Milt S 2 5^^- ffl 

ffrJ^Hf "§-S 2 5 «H" M&frU^ NMOS2 2W>'l, NMOS2 2W 
io ^UTV^^reK:, a^/v2 i {^^^r ^^•^^m^^^ttT^^/w^— 

*v5o ftJWf -*§"S 2 5 £S "L" fc&tbfcf, NMOS 2 2ttt7l, NMO S 2 2 

DC/DCMi@H3 5», ft^lMLt, NMOS3 2©^f^ " 
H" Xtt "L" (^$iJWf-^S 3 5»t5, 

$J$Hf #S 3 5^5 "H" (Dt^K, NMO S 3 2}i^-^U, NMOS 2 2^^- 
20 yUtV^5|8^(^ 4/l^h7>'^31 (^ — ^#^3 1 a y 

is ? tt $fs a* x. j. * /v - as $ n s o 

ftJ^Mf #S 3 5 a* "L" t tNMO S 3 2 ft* 7 U NMO S 3 2 

T^-f K 3 3 HU3Vf^t3 4fc»b5 0 3yfVf34tt, -©1 
25 Sfefc: ±oTas«£*b % ^ F 3 3 ©I^tff 5. n>'7 s >'i^3 4 

ffi#«#tfcffi-lEl*&.3 6 tt, j£^«EEVo^itf!Ji-SffiH^^3 6 a JkTf 3 6 b 

i 

DC/DC|ftftJ#PlH]B§3 5 W\ ffl#mj£&WlH]E& 3 6 J&»fc-£*. 6>*Lfcflr-*© W« 
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IP*,, iEJftmfltVods^fefS^^ttfcmjEJ: 0 t>fc>T*»»i:i*< fcfttf* dc/d 
s EaE«EVo^^»K^*^fc«ffiJ;Ot>i"*»fcteTi-*i/rf, dc/dc 

&1&lffll|el%3 5 W\ ftWP«*S 3 5 ©ra- t^W JtSr*?-f < fM^P 

©J;5ttT, E*«JBEVoW:^ae>K3e**tfc«fEfc** J; 5 Ki*W£*u 

^#^^fflfHS&4 0 tt, DC/DCtP$iJ^]|H]BS3 5 S 3 

15 A#*t«HfttillElB&4 0 <75^4 0 a&tfjg#C4 0 b "H" "L" *m9 

MiStlZMfflit-^S 3 5 © WWSr^JEE"*-*. a^mOctt, ^CO^iJWf 

^miHSS4 0 «\ 5p»>fbU^: v</KO{S#«:JttSE«'4 0 d©A^>«8^ ( + ) fctfc 

m 5 K^irX 5 fc, B#£0 t 2~ t 3 tc&v^T, A^Ltii— feoi&ffimM I oJ&5$fE 
ti> Jt«E*4 o d©A^«^ ( + ). li-^i ?j lit n yfy 1 4 0 c Off 

&mmmm& v -hm< fcs ^ jtt^4 0d^ k h" ©its 4 o&w#i-5o 
25 A#*t«itftwiiiK4 of*, &ffiL&#m&ffi&m^ibz ^ t &^mmm-fir t u 

£(D "H" ©ftS 4 0 &X9Nt9!£lH]%4 1 (Cttj^3t5, 
JH.|ffl.Kj£lH|B&4 1 ONMO S 4 1 a H£#y& £ tbSff # S 4 0©V^V 

#S «h" X'htUS, NMOS4 1afttyf5. NMOS4 1 a^t^fSh 
3^X^f"4 1 b (D— ^©ttffil±g?4fi$^ n^x^f-4 1 b<D3fcttttJEEVcri, 
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hmT^*5©t\ v Y V y #®B&4 1 dte, "H" ©{§-*§-S 4UPF 

P F C^-^^-7-^^[Hli^4 2 (DP MO S 4 2 a te, b ^ "H" ©-ft -*§- S 4 

5 l^^^$n-C. t7f5„ PMOS4 2a^t7f5i:, P F C IB ftlffil HI ]$ 2 
5 5 >^mmM$&2 5 a bfc^-ff S 2 5 Sr;#s*afc#|Hl8& 2 0 

ictbTj-rs, ^7*gfeiiiHij&2 o » % 3:^^i?-2 4£, ^mi-e^ts^ 

<5 o 

10 R#£!lt 3 fcftoT, ^#L^tbS^m«fE I odS^f 5 fc, «9fflIfir#S 3 5 
(Of a.-- Jfcfit/hS < J&S. $JtPff -§"S 3 5 (Of*.— Jfc£5/h£ < ftot, 
=t ^7*^4 0 c ^fe-^-x. hthtcin v-^/i^S^Wffii 9 t>te< ft 3 £ , ifc 
US 4 0 d # W^I 1 5§f S 4 0 © v^ft, "H" 2hb "L" ^tefSo & 
ftlt(ti@iJ&4 0^ rfi^Lflsi&^Hfcliifcftofcr: £ «r^i~« It, r 
IB© "L" S 4 0 S:»!iaa9!SiaiS4 1 KmrtTSo 

^W^^IhJSS4 1 ©NMO S 4 1 a (DV~ b\Z.fe%& £ tl/S-fB"^ S 4 0 © l"*^ 
"H" 35>b "L" i:, *ybtV^NMOS4 1attt7t5. N 

mo s 4 i a ifi^ryir^ ^i/^f^y-A 1 b W\ S1II4 1 c otliao 
20 nyfyf4 1 b0^11ffVc^J:#Lt^, % y V Y V #H]S&4 1 d © 

»4o», "h" ©m #s 4 o ^mmnmm^4 i ^ta^-rs, tut, mmm 

£®&4 1 ©NMO S41alt h "H" ©ft^S 4 0 # $ Jh/T 3" 

b N =yfyf4 l b <DftmmffiVcteli81ttthi&®;t&v^^ ^viJ-4 l 

25 bfcfc, #"UWtt£*L3o ^<Dtc#>, 5 y b #EIJ&4 1 d tt, "H" ©« 

fS41 «ltP F C^^^-tjO&EiM 2©PMO S 4 2 a OP MO S 4 
2 a fc^jfi&i- S. 

PMOS42ait ^"7Ufc** £ ft ?K 2 0 ©NMO S 2 2 tt\ 

P FCWJtS?HI1^2 5fl5ft;ftUfc*iJWi-i§-S 2 5©W^/H:^ot, ^"7 
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5«EIo3»»^U, ifc$fcl§4 0 dOA^Jfi^ ( + ) ©«JBEj6sa£tp«JBE*«I^J&5i:, 

f itt, "L" ©MS 4 0 £:$irai&&II]&4 1 tW^t^o 

SHWK£HI)i&4 1 ©NMO S 4 1 a ft*? = ^7*^4 1 b tf>?5«mflE 

Vcit, 0i^±#t5. 1**9 t 9^b^^TdSSi©UT, H#*fl t 1 OWoti 

h V #Ih18&4 1 d ©BMavthl«:j®*.5. 

v» s y y #ni*&4 i d «\ "l" ^m#s 4 i & p f c ^-^^^mtusi 

4 2{£#t7&-r5„ 

15 P F C !7 $J tfe III & 4 2 (DP MO S 4 2 a fi % "L" Off # S 4 

1 tf5gy&&*l/T*-Vi-5o PMOS42a^tyf5h P F Cg&ftlJ#tHE& 2 5 
H:, " L" ©f&MIM3#S 2 5 Sr27*3fc#HII&2 0}^Mt5„ ^J«»2 0 
©NMOS2 2ft M£ "L" S 2 5 £ *t.T N bfc* 

SSKifc*. fiP*>, ^3fc#tH&&2 0 Otb^tt^Jh-J-S. ;«Qfc§[eJI&2 0 ©Ib^ 

JEEEott{ftTi"So 

25 a>U ^^9fe#|fiim2 0a5SbfE&#JtUfcR#*9 t 1 0 M&tt 5 a yf^t 2 4© . 
25mmjEEEotf3«JEEifc:&o-CV^5©-C, ^J^^#1U^2 0 dSft^SrWI^&UTt^ 
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o*m«JEEoiS, DC/DCI2W3 0O*iS»J^@ffiE2^T^^?)^ 
I^Jh-r^r DC/DC|?W3 0©ffi#«JEVo&^&tS!£&ih/;fc:« 

io (^2©H»i) 

ffi^fg 1 <DmnMn-?te, 3^/^ l &J3Wc:^i$fe^73^$:#[H]]S&2 0 £r 

15 fcj&SpTIB-Cfc'S. *fc> 1 1 (0»J©^^ j'f y ^lIII<OD C/D C| 
&H!i&3 0ri % b7V7 3 1 UTV^dS, h7V^^t^DC/D 

&#m&5 o i#)ii©Dc/DcfW6 o i sr^iirrs tmz., AMI 

20 V^5o 

7J^&#HII&5 CH3\ b7y^51i, NMOS52i, ? 4 K5 3i, 

1 ^^^-r^^ttJBE^S^-r 5^i£M&[e]I& 2 oMfc:, b7^ 
5 10-S^ii©-ffiTO$n> -DttioMCNMOS 5 2©KW^5 
25 g^^frTV^,, NMOS5 2©y-7|j:, 2 (D^^g^ $ tvT 

4 ir— K 5 3 0 7J y — Kl" ^t 5 ^ 5 4 <£> — ^"<Dfl;^/d s ^^ $ ;frT <5 0 =* ^ 
^^1h5 4(D{&jy<Dm,imt&, h7^5 1 W~^tt©i*ISi*^i*^ti"CV^ 
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5 0 NMOS 5 2<D?— HcPF C£B#J$]|hIB& 5 5 (D&jlM^&fflfoZ tbTV^So 
P F Cgflf|ilJ#PHli&5 5tt, H 1 <D%M^M(D P F C$&ffrl#PtIlS& 2 5 bm^m^ 

D C/D C^$IIe!8&6 (m. 3-f/V6 1i:, NMOS 6 2 & <i K 6 3 
5 is 3^X>-^6 4 DC/DC*P*gffiIlHlS&6 5 £ % ^ W^«ff ^fflUJBS 6 6 £ 

1 ©— #spafc|£Ie|g&5 0 <D^l/y*lsy-S 4 t^t-K5 3 t 
©&«£fc»ttS*b-CV^ 0 =^^6 1©«}:tt, NMOS62©KW^i 
^>f tf— K6 3 (D T / — K£ tegMft&frTV^S,, PJ*— K6 3<D#y- 
10 3>-^>i?-6 4 ©— ^oflMUi&SfifeiStfi/Tv^o = ^7*^6 4«©litt, 
NMOS 6 2©y — *fc#tH&16£;lV'CV^o 3yfvf6 4 tf>P«0**lfflfc:£flf 

D C/D Cg&f|ilJfPlE]8&6 5 tt, IB 1 <0^1fe7£ffi©D C/DCfflS«0faEB&3 5 i: 
PHItfXelS&T'&t), DC/DCtP^J^lU^6 5©W^NMOS 6 2<Dtf- 

15 mc&ik savers; w^«;i±^WiE]j^6 6 « % w^«jEtftttiiaK3 6 tmm<D 

6 5 ^^^tU"CV>So 

AW^B^mH]S&7 0, S3lffl»!£IIl*&7 l^t^PFC^-^^-7^]^|Hl^7 2 
20 Hi 03HJfe^ffi©^W^t8tftWlHl^4 0, $mK£H]!$4 lWPFCm7 
#)gHHj&4 2 i:-ttb j etb|Rl«l©lHlB&-e*>!9 , l^«U:&J«3*i/-CV , >5o 

*Wlsll5 0lt PF CSPfBMBl|§ljfc5 5©»^i-««y»flr#jj:«t 0, NM 
OS5 2Sr^-^> t7$t5„ NMOS5 2^tyLfcitt, F7^^51© 

25 19, h 7^ 5 1 ^^^/^^-^S^^tbs NMOS5 2^t7ttttfC > 

5 4Kl^SJt.*.*t5. 

DC/DCfiHI^6 0 ©NMO S 6 2 W\ D C/D C«J$PIe]B& 6 5 
•fSfWIWtil -fr© t7L, NMOS 6 2^tybfcif 
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3 ^/V6 1 \z¥&£tlft^*fi'*? — tf s > NMO S 6 2 i$Hr~7 tTV^5^^(!l, ^ 
-f^— K6 3 ^Ut^yf yf6 4 fcHflfSfrbS, a^f ^ 6 4 fcMf£*L 

io ^tHm^7 o, »ra^^mi^7 l&tfPFc^^-tjommB&T 2^, n©^ 

15 WJittti, 5 4t©^fc5. 

(1) fcftWfe^ >b3S3fci£Ialj&2 0, 5 0 fcHKb;h/5 

#[eI!&2 0, 5 0 fcJ3:^ftS#flESItf>*-l' J/ ^ >-^«MHIi^T'fco T J; Vn U 

(2) ##WB\ DC/DC^|IS|3 0, 6 0tfi^tft<> «*©DC 

(3) HI 3 (DMmWtfem&4 1 {2, '>-~ 5: y b b V #|hI8&4 1 d &m*-X^ 
tctf, #@]&&4 1 d <Dft;b 19 Kl, 0 7 teL^f* 5 fcE«K«aS4 1 
eRXMtm^4 1 f ^fx.T^j;V\ 

0 7tt, S8ra^IUi^4 1 <Z>ag^Sr^-Mllli&BI-e*>5o 
25 £<0#£\ =i>'7 ? >'^4 1 b©-^©iii:NMOS 4 1 aWKW^^ii 
j£*:Jfc«fc»4 1 f <D?^t>ffi¥ (-) KlgMfcU UttfEMU 1 e &J*;tfc«4 1 f © 

j^nn* c+) fc»«-r*bKf j:vs jt«»4i f <Dmx\z.jfctxmmnu 
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(4) mivmmi&mx'^ y h h v jfm&zm-rzmmmMm&i 
i u &ffiv?iMitkmm& 4 o comtim ^§-s 4 o tmr$WLj£\s\&4: i ©tn^ 
m-%s 4 i topiict^ry ^^#0^2 o x<o%m(ommtw 

(5) ^l#^®^ttlllll^4 ^^^^^^^ffi^Sr^J^it^S 

fife, ^v>tt»a«-*d^ii ! ufe-r5«ftfefci--c i t> 

10 (6) P F C^^tfJifeigBM 2 £PMO S 4 2 a T'MUT, fftl^Hl # 
S25S: "L" fc@3£i-5fllfife^UfedS, P F C ^^^-7^omiUS& 4 2 &&±-t 
Sffi ttP F Cgp$iJ#IiIS&2 5 £EH*Nfc£-#fc!9 , ^tttt5MtLTt)j; 

(7) aw^b^whi^4 o*3\ 8 i^i-iMKMKtB&ffiiaB&s o mas 

80Bi^ix.TV>5o 
20 *-^#iilflJfc$fcHI8& 8 0 Att, ijll7ys'7'7Py7 p (£AT, D-FFt^ 
5) 8 1 T-«ife£*LTV^ 0 D-FFSlCf-^AM^Diilt DC/DC 
gfff|!lj®l[e|g&3 5^bNMO S 3 2<D^f— M£-£*.3*!lffl>fS#S 3 5 #$A7J £ *b5 0 
D-F F 8 1 ©jEftffi^flg^QJ^ r. ^ffi&ffl 081 8 O ©ffi^flS^ £ * 9 . 

^#^S^mHli^8 Oft, A#L^«A^tt***«AW«lB*>Sr*i-fflt#S 4 

25 o&tbTu-f-So 

S^F^^^IeIS&8 0BI4, f&l <Z>g*P»lllS3§£lI]j&8 2 jg 2 4>£2|MBII0X 
£H]j&8 3£, ^0#x.^-f y^H!S&8 4 £ «r^^.-CV>5o »lo*J|i»IM*4feia 

(Tl) Oi|iI«r^r-t-S^/v^'fi#P 1 £r38£i-5lH]B&-efc5o H2cagipgB 
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2©g3p$HQ (T2) (Di|iI5r^"r^)/W^'ff -^-p 2 Sr^^-r^lsIS^'^^^o 

mmZ.X'C yflHK8 4 2A^AND^f84at> 2A^3AND^- 
f>84b£ N 2A^ORy-f8 4ci:S:IiTV^ 0 AND^b8 4a©- 

— h s 4 a (Dm^f<DAti^n, d-ffs i <Dmm m^as^o^— £ tl 

TV>5„ AND^f8 4a0W^, OR^- b 8 4 cO-^AMi 1 

AND y ^- b 8 4 b ©-^©A^Wlt 0 2 (DIM W3i§£lElS& 8 3©W^ 
10 $Sm£^£;fr-tV^ 0 AND^-b8 4b©I*©A^f^ D-FF8 1 
<DIE*@m;«^Qfc^£*LTV>3o AND^-h8 4bOa*ifa 5 , OR^ 

- h 8 4 c <Dm^A;«-?&-g^£:ft-Cl^„ OR^- h 8 4 c (Dffl^^lF^^ 
tymx-*^ ^^HIi5&8 4£>ffl;M^fc:ft 9 > D-FF81C^n y^^l-g^ 

8 3i3, /^/V^g^T 1 <fc V i>M^T 2(D^/V^4f-^P 2 ^r^r^ji^^'fi-^l-PI 

^m-^^-^tb^tbrn^-r^o d-ffs i (Dm^m^i^Q^-^ "h" ©£ 

t^te, s^[e]B&8 4 ©AND ^ — b84att, f$ 1 (Om^Mf^^ 

®g&8 2&&£.-tZ>s</l>xm-%P 1 &ili©£-£&o D-F F 8 1 ©Mffi^?- 
Q#s "H" <Z>£tl£te N AND^- h 8 4 bttl2©I$i^|H!|8 3 
25 $L-rZ>'<;V*m%-F 2 &ili®£i*:5o OR^— b 8 4 c ft, AND^- b 8 4 a , 
8 4 b Offi;£ff-^ffraSfP£:3fc#>"C, D-FF 8 1 ©^n (C^i5o SP 

ijO#X.*-f 5/^®!^ 8 4fcfc. D-FF 8 1 ©iEtattJ^^^Q ^ "H" <£> £ t 
tltl2©S9i^4lH!S8 3 t©tUMfl:D-FF 810^b 

y.^^ : f-^"^^> D-FF 8 1 (Dmmmtim^Q^-^ "H" O^ttt; II 
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D-FF81H ^ n ypm^to W</Ut)$3LhT&otc b DC/DCg&$J 
$P®&&3 5^NMOS 3 2<D#— M^jtTV^tfeM&Ptir^S 3 5 V</K£> 
5 H*J£&7 yftS, 

#x.*-f S/^li|j&8 4^^1^^3p^ffi^l^Il]S&8 2 5rML, D-FF81© 
^ a ^^^/v^Mf -Jf-P l £r-5-&5 0 /nVv;Mb-*§-P 1 tftLT&otc 1 1 l£> 
gi§fS3 5^ W H" T'NMOS 3 2 ^^"✓'LTV^^Btfeil'^N D-FF 
10.8 1^ «H" EfflffiTjS^Q^b "H" ^rffl^tS, 

fiJ^m-^S 3 5tfS % ✓"Vw^fcfP 1 Oa£T^^^hu^ "L" MftoTV^tf, 

D-FF81tt, NMOS 3 2 tf^UTV^WMfclM ©£*#lffl»&ia»&8 
2#»&1-5Sira£-J*;4fcU *©J£*&f&-£S 4 OK^i". &ffiL&m&ffift1& 
15<D£#i«Ite> NMO S 3- 2 #t7t5 $ y^^V^Tf, 'ftf S 4 0 # "L 
" fclftS. *flfL##«Affii|*1ft©i:£K:tt\ NMOS 3 2^7t5^^5V 
^^3iV>9"C, |f#S4 0^ "h" |C<C5. 

D-F F 8 1 ODEtBffl^jB^QdS "H" teftoTV^ 

hjb&8 4 nm2(Dmmmmm^m^8 3 sr^itfiu, d-ffsi©^ 

20 fc^/W^-H-P 2 /^^«#P 2^5iTdSo^i:#^, MUfffSS 
5 "H" -CNMOS 3 2#*:'UTV^4fc»*efcftri* D-FF8 1*S "H" 
^7^fU DfiW^S^Q©^/^ "H" KlftS, WitS3 5!i)S, 
Mt^V 2(DiLT&Z&Mfc "L" tftotV^tltf, D-FF81iS "L" Sr7 

25 IP*>, D-FF 8 ltt, NMOS 3 2 tftirl' VX^ZMm t , |2©S!iiW 

3§£[h]8&8 3 #»&i-*»IIKIfcJ*;«EU -^o^&^-Hf-i-s 4 0 &ffl7j1-5o 

A^L38?«A.!Hr*tlB©fc t NMO S 3 2#t7t5^^ ^ V^ip-V 

^S40OW^tt "L" lcft5„ llfL^^Mi^^t^tj:, NMO 
S 3 2tf*'7'tZ>* ^ ^ l/y&m^<DX, if S40(Dl/^/Ht "H" l£ft£ 0 
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tz&^ mi <DmmMmm^.m^8 (t d 

(8) |H4(0PF C^-^^-7-^^llIi^4 2f*. PMOS42a?:tyit, 
5 PFC»lJ®![I]|&2 S'Offl^K^itHSi ^^y^^^m^^ 
NMOS 2 2 <D^s( -y ^^"Sbf^^f^it £ -^"C V N <5 „ - <Z>;tf 2fe-Cte, P F CM 

#Ii]g&2 5 ^l^»Ji-5lll^b^v^^J#li^!g^^^^tt6 r b fcft *) „ mtk&3:% 

10 0 9 ft, P F C^-V^-^^mHIS&4 2<7)^^jOPF C^-^^-7^0miU8&9 0 

^(DPFC^->-^-7^0^Ih1S&9 Ofi, /fW^^9U, 3|©NPNlh7 
y^^ 9 2, 9 3, 94b, 2|@©PNPlb7^^^^ 9 5, 96b, 5£tt 
^I9 7^ix.tv>5. ^w^^9l©A^)*^^^ «|ffli£5£lH]j&4 1 J: 
15 9 ^ If-i-S 4 1 ^ 9 1 (Dm^J^^. h 7 9 2 

h 7 ^v**^ 9 2^)31/^^, f^^v 5 ^^ 9 3 (D^ Is? PRUt^— * b, 

93, 9 4<D^K y?te&\zmt&&ftX^Z> 0 h7^^ 9 3, 9 4 W\ # l" 
20 ^ h ^ 7-m^^«^bTVN6o 

hyy^^ 9 6©^- X b\Z.mM£frX^Z> 0 b7^^^ 9 5, 9 6©x> 
yb^7-|ElS&^i^$^5 0 h 7 1/*J7,# 9 6 cD=i ^tfs, p f C$P^ltS¥tHl 

g9©PF C ^-^^-^^0^1111^9 O-ef*. #3fKlf9!£lQl&4 1 frib^X-bfttz.\t 
*8 4 10^/H» J ilItt*ltf, ^V/W9 1^ "L" &m#U h7^^ 
9 2^t7t5, rtb^i 9 N h7V^^93Wh7^^94©^ 
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astVt5. ^tlia^ PFC§P«fl«HiIK2 5K:K»*«EIbias35S, 
5 *9 9 e^U-CSAt^o «J»m«Klbias38S4-^b*tytPFC«BJ«!l«I|HlB&2 5 
r4S&f£&M*&U, NMOS2 2S:ty, 3ft!lfflU& #S 2 5 &$&&1rZ> 0 

9U55 "h" ?r^i, h9vs?7?9 2^tyt5. ^y^^9 2^y 

kfcJ: 9, h =7 ls-y7- $ 9 3 Rlf Y 7 9 4 tf)^— *«ffi/$ s ©Tl^ 

10 f9y^^ 9 3, 9 4 tt^^tlS^ h 5 7-Hl^t7tit^5o b 
7^S?**9 4^t7t5-il-i0, j&l^h 5 h7^^ 

9 6^t7f5rt^J;!), P F C§PfiJ^JHJg&2 5^W:Wft«Jft IbiasdSJfE 
AU*<*0. P FC|fpft!l«IIlIB&2 5©tt^r±, ^Jh-TSo IP%> NMO S 2 2 
15 ©tyt7SrMt5$JMfS 25# "L" fclS^Jl, NMOS 2 20t^, 

^<£>|E!9<£>PF C^-^^-7^miH^9 Ot?tts P F CgPflJ^[H^2 5 <Dft%<D 

wmmm i bi as & p f cfp^j^ig^ 2 5 ^A^-*^v>n t m £ d , nmo s 2 

20 ftJT'tSo 

H 1 0 W\ P F C^^^SOifelllEM 2 Oi©»i©PF 

ri 0 o&^M-iHiB&ia-e&So 

- (DPFC^^isOmiel&l 0 Oft, SttlOU, NPNlb7^^ 
102h Jgtffcl 03^ PNPlb7^^^l04 i 3 0 ffi 

25 fell 0 1©-«SH:W:, 8HWKJ£lBlli&4 l*»fe«#S4 l^A7j£*b5o fiil 0 
1 ©-fifeaga* yyi/V*? l 0 2 ^mgMfcStbTV^o 10 2 

<7)^5; s> # #.SUfc £ f7^^^ 1.02O3 l/^aSjgfefcl 0 3©-Jg(Ci 
^£*LTV>5 0 Jgftl 0 3 1*7 1 o 4<D-<-xKmM£tix^ 

5o 
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9 *#SP F C$BftJ#PH]3& 2 5 ©«}K*8 : ?-K:gM*&*l/TV , >5. b7^^^^ 10 4 

5*10 2as^-^«"Tf*>9,' b?^** 1 0 4©^*-*«BE«rfcTS*-CVN5 0 
J:o-C, h^>-i?** 1 0 4«s*>'3Rltt-C*>9, PFC«J1W«iiai6 2 5K:«*^- 
P F C$P$lJ^J|l]^2 5dS«]f^-r5„ itbfcU:^ NMOS2 2iSty, 
t7t5o ^F^l^5feiai^4 1 ©MtS 4 1 O W</Vtf$*ST-r5 fc* 

xno2WU b7y^^i0 4^t7t5„ r.©:fc*-ew\ pfc^p 

10 ffifflil*2 5fc«27aHfc*&3*vi\ PFCMJiHIi2 5ttSb«Hiri\ NMO S 
. 2 2 te^:x, *7 U&V\ 

CXOPFC^^^iiO&IIIi&l 0 O t'ft, h7^^ 1 0 4£SPF 

15 

#3&§Jm* 2 0 0 2^1 2^24 HRlffl«Sfbfc4**2 00 2- 373027 
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i. mwjisthxftmm* (2 4, 5 4) &%m-rzftm& (20, 50) 

HUlB^E«m-? (2 4,. 5 4) <DH1 ©EStfflcS^V^-Cf 2 0>E«fc«JBE«:£ 
jfcU, &jftUfc0 2©]£ife«JEESr*flf (D iMmjEE^JiW (3 0, 

5 6 0) b, 

mm%mn> (20, 50) t hs, MiBMmfE^^ (30, 

6 0) dSflfr|B^2<DE^mi£<lrPPJPi-SlfrlB^# (L) ©JtfcflBas^ffMfcffi*^ 
SulB^# (L) j^ftiimrJRtRfcfeofc twaii"* £ „ fcfrfBAflf 

10 mm%n& (20, 50) <DWimftnm* (24, 54) ^ <Dftmmft% 

fltJh$^r5»f^ft!lffll«P (4 0, 4 1, 4 2, 7 0, 7 1, 7 2, 8 0, 9 0, 1 
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